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Marked-Up Version of Application No. ! 0/594,603 

ORGANIC ELECTROLUMIN ESCENCE DEVICE AND 
MANOMCTUSING METHOD THEREFOR 
AS WELL AS DISPLAY APPARATUS 

5 TECHNICAL FIELD 

The present invention pertains to an organic electroluminescence device arid a 
1 spla\ ipparat ^ " ^ 

therefor, and particularly relates to an organic electroluminescence device excellent in 
uniwis effic'enc and a ^ i ^ j i e 1 < we s 
10 having such an organic electroluminescence device. 

BACKGROUND ART 

h ici mt \ s L \ ^ i es ^ es . k w i,e ~ Cu u\c 

attracted great attention as display apparatuses which can be made thinner and more 
15 lightweight, as compared to conventional CRTs and LCDs. The organic electroluminescence 
device is of a self-emitting type, and thus if offers various advantages such as providing high 
lg eld depends g use of aiilm substrate ha\ ng 

flexibility, being thinner and more lightweight compared to a liquid crystal display apparatus, 
and the like. Further, in order to realize a display with higher fineness, development of an 
20 tetive n - - - , t - ig device, such as i lfi i sistoi 

i f uh roluminescence device has been under in 

lnaconvenii( pparams which uses an orga device 

anode electrode made nom 1 
' h dm is formt tie made from to, ex de lass sub ate On 

25 the arn.de electrode. :-ai organic electroluminescence la>cr incJ .suing a lurnnescer.ee layer 
where an electron and a hole are recomhined to generals hghi is fyrrncd. On the organic 
electroluminescence layer, a cathode electrode made from an Al (aluminum) film, an Mg 
magnesium K-\g - s } alio) iiirn, or the like med. Ehu e t rj ,-ebs 

the organic electroluminescence device having the anode electrode,, the organic 
30 electroluminescence layer, and the cathode electrode is formed. In addition, in the active 
ma m type dis apparatus, a sv itc ri g device sue! as a thin film transistor, or the like, 
which controls the driving voltage to he applied to the organic electroluminescence device is 
formed between the insulating substrate and the organic electroluminescence device. The 
display apparatus having such a structure is a so-called bottom emission type apparatus, 
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wherein the light generated in the itiminescence layer in the organic electroluminescence layei 
Is taken ont from the ,1 " . K ua.e side. 

- ' t is to be realized with the > 3 ed c ty aj 
luminescence Savers which are different in luminescence wavelength are formed in the pixel 
regions. For example, a vapor deposition mask in which apertures for the pixel regions are 
formed is tightly contacted with the substrate, and by displacing the vapor deposition mask in 
the order of RGB, for example, the luminescence layers for generating the respective RGB 
colors are formed. 

in the bottom emission type display apparatus, the light generated in the organic 
electroluminescence device is taken out from the insulating substrate side, as described above. 
Therefore, in the case where a switching device is formed between the insulating substrate 
end the org 11 u ,. ec luminescence device, there is a problem that the luminescence are;; in 
one pixel is substantially reduced due to the existence of the switching device, which makes it 
impossible to obtain a high luminous efficiency. 

Attempts to eliminate this problem of luminous efficiency have been made by adopting the 
so-called top emission type structure, wherein the light generated in the luminescence layer is 
taken out from the side opposite to the insulating substrate side on which the switching device 
is formed, in other words, from the cathode electrode side (see, for example, patent 
documents 1 and 2). 

In the top emission type display apparatus as disclosed in patent document 1, a cathode 
electrode ban ing light transmittance is used, and as an anode electrode, a Cr (chromium) thin 
film having light reflectivity is used, whereby the light generated in the luminescence layer is 
reflected to the cathode electrode side, and from ..the cathode electrode, the light is taken out. 
However, since the light reflectance of Cr is not particularly high, the light generated in the 
luminescence layer cannot be sufficiently reflected to the cathode electrode side. 
In addition, in the top emission type display apparatus as disclosed in patent document 2. 
ie 1 ^ <• ladeifoma TO 1 s i - red , <x + > - ire leet e 1 ayei jade from 
an Al film. However, the electrical connection between the Al film and the ITO film is not 
good, and thus it has been difficult to use the reflection layer as the electrode. 

Therefore, if a switching device is provided under the reflection layer, establishing a 
connection between the electrode layer and the switching device has been difficult. 

An object of the pis&fit. ihvfi&tfefc is- tpipispvide an organic electroluminescence device 
which can realize a high Jiim4n^ : efiSciien<^,md.a tnanufecftai!^ iae$i^ : th.erefor, as well as 
a display apparatus having such an organic electroluminescence device. 
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Patent document 1: Japanese Patent Laid-Qpen Publication No. 2001- 85163 
Potest document 2: Japanese Patent Laid-Open Publication No. 11-329753/1999 

DISCLOSURE OF THE INVENTION 
5 One aspect of the present invention provides an organic electroluminescence device, 
comprising: 

an anode electrode comprising a first conductive film which is formed on a substrate and 
>^ gl ' t nd a second conductive film which is formed on foe first conductive 

film so as to cover the first conductive film and has light transmittance; 
10 an organic electroluminescence layer which is formed on the anode electrode; and 

a cathode electrode which is formed on the organic electroluminescence layer and has light 
transmittance. 

In aud t ^ r 1 ^ u fo me present invention provides an organic 
e ectrolun iresc a ;e de\ ce, comprising; 
.15 aft anode electrode comprising a first conductive film which is formed on a substrate and 
has light reflectivity, a second conductive film which is formed on the first conductive film 
and has light transmittance, and a third conductive film which is partially formed between the 
first conductive film and the second conductive film and is electrically connected to each of 
» s ». a e r il ie w conductive film; 
20 an organic electroluminescence layer which is formed on the anode electrode; and 

a cathode electrode which is formed on the organic electroluminescence layer and has light 
transmittance. 

In addin<m. st"J another aspect of the present invention provides an organic 
electroluminescence device, comprising: 
25 a first cc ic e i \%\ 1 s 1 - bs nd h ght reflectivit 

an insulating layer which is formed on the first conductive film and has light transmittance; 
an anode electrode which is formed on the insulating layer and comprises a second 
conductive film having light transmittance; 
an organic electroluminescence layer which is formed on the anode electrode; and 
30 a cathode electrode which is formed on the organic electroluminescence layer and has light 
transmittance. 

In addition, still another aspect of the present n .-u on provides a manufacturing method 
on .i, enc - - - > N 1 sing 

dive fi m having 

3 
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light reflectivity, and a second conductive film which is formed on the first conductive film so 
s v v t c conductive film and 1 mittanee 
forming an organic electroluminescence layer on fee anode electr ode f irs t oonduotive& ka; 
and 

form in catlxx ectroc g ismittanee on the >rg lie electroluminescence 

layer. 

In addition, stih another aspect of the present invention provides a manufacturing method 
foi a diss: a} app; r tus, comprising steps t f 
forming a switching device on a substrate; 

forming a first insulating layer on the substrate on which the switching device is formed; 

forming a first conductive film having light reflectivity on the first insulating layer: 

forming, on the first Insulating layer on which the first conductive film is formed, a second 
insulating layer which has a first aperture part above an electrode of the switching device and 
comprises a photosensitive resin having light transraittance; 

etching the first insulating layer using the second insulating layer as a mask to form a 
second aperture part which reaches the electrode of the switching device; 

forming, on the second insulating layer, an anode electrode which is electrically connected 
to the electrode of the switching device through the first aperture part and the second aperture 
part, and comprises a second conductive film having light transmittance; 

fo 1 i es v the anode electrode and 

ion w <. 1 w v "1 ^ ghttransmittance on the organic electroluminescence 
layer 

According to the present invention, the anode electrode comprises a first conductive film 
which is formed on a substrate and has light reflectivity, and a second conductive film which 
is formed on the first conductive film so as to cover the first conductive film and has light 
--o\';!c -v, wc L. W gcocmtCi. i : < v wiw eh „ tot i; ^ tv t \ Life- 

3 he de elects dc de arc thus a high luminous efficiency can be realized 
without involving degradation of die device characteristics. 

In addition, according to the present invention, between the first conductive film and the 
second conductive film, a third conductive film which is electrically connected to each of the 
first conductive film and the second conductive film is partially formed, whereby the 
continuity between the first conductive film and the second conductive film is secured, and 
thus holes can he injected from the first conductive film into the 
layer. 
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In addition, according to the present invention, through the insulating layer having light 
transmittance, the anode electrode comprising a second conductive film having light 
tramsnrittance is formed on the first conductive film which is formed on a substrate and has 

i t ! h s the first conduc i xle electrode, the 

5 generated in the organic electroluminescence layer is taken out from the cathode eiecirode 
side; and thus a high luminous efficiency can be realized without involving degradation of the 
device characteristics. 



SRI E )ES 1 1 ION OF THE DRAWINGS 
10 FIG 1 A and FIG. 1 B are schematic drawings illustrating the structure of the display 
apparatus according to a first embodiment of the present invention ; 

FIG 2A and FIG 2B are schematic drawings illustrating one example of the structure of the 
bottom emission type display apparatus using an organic electroluminescence device; 
FIG. 3 A, FIG. 3B> and FIG. 30 are manufacturing step sectional views (first set of two) 
15 il lustrating the manufacturing method for the display apparatus according to the first 
embodiment of the present invention; 

FIG. 4A, FIG 4B, and FIG. 4C are manufacturing step sectional views (second set of two) 
illustrating the manufacturing method for the display apparatus according to the first 
i k . m i entiom 

20 IG SAandl G 5 3 reschein cd t v. 

apparatus according to a second embodiment of the present invention: 

FIG. 6A, FIG. 68, FIG 6C, and FIG 6D are manufacturing step sectional views (first set of 
two) illustrating the manufacturing method for the display apparatus according to the second 
embodiment of the present invention; 
25 FIG 7A, FIG. 7B, and FIG. 7C are manufaciuring step sectional views (second set of two) 
illustrating the manufacturing method for the display apparatus according to the second 
embodiment of the present invention; 

FIG. 8 A FIG S3 nd ! 5 V e schemata di wings structt re of the 

display apparatus according to a third embodiment of the present invention; 
30 FIG ') is a ?e< ii nal slew i 1 mi . tie the si uemrc w i w d so \ app; tutu? iccord ng to a 
found embodiment of the present invention; 

FIG 10 is a sectional view illustrating the structure of the display apparatus according to a 
fifth embodiment of the present invention; 
<<T C II is i sectional i e uctuicoftk bott 



) 3 eseenee device, an< a t lin fdo t? mis 

c de vie 

FIG, 12A, FIG. I2B, and FIG. 12C ^.manufacturing step sectional views (first set of two) 
illustrating the manufacturing method for the display apparatus according to the fifth 
5 embodiment of the present invention; 

FIG j.B and FK F3C axe m < ;tio views (second set of 

us ing the u g method for the d splay rnp nmt^ i< cordh g <: mr.it 

embodiment of the present invention; 

FIG 14 is a sectional view illustrating the structure of the display apparatus according to a 
10 sixth embodiment of the present invention; 

FIG. 1 5 is a graph depicting the characteristic of the display apparatus according to the 
sixth embodiment of the present invention; 

FIG 16 is a sectional view illustrating the structure of the display apparatus which uses a Gr 
film as the anode electrode; 
15 FIS 17A; FIG. 17% and FIG. 17C are manufacturing step sectional views (first set of two) 
illustrating the manufacturing method for the display apparatus according to the sixth 
embodiment of the present in vention; 

FIG. ISA, FIG. 18B, and FIG JSC are manufacturing step sectional views (second set of 
two) illustrating the manufacturing method for the display apparatus according to the sixth 
20 embodiment of the present invention:. 

F S G 19 is a sectional view illustrating the structure of the display apparatus according to a 
seventh embodiment of the present invention; 

FIG 20A, FIG 20B, and FIG 20C are manufacturing step sectional views (first set of three) 
illustrating the manufacturing method for the display apparatus according to the seventh 
25 embodiment of the present invention; 

FIG \ 1 „\H u. - 1 i o. 1 !". ^o vi c -^e 

three) illustrating the manufacturing method for the display apparatus according to the 
seventh embodiment of the present invention; and 
FIG. 2f A jpj " G :2B are manufacturing step section f \ .o, • ; sn 3 ef of have) 
30 t ng method for the disola> apparatus accordt ig to the se\ e t i 

embodiment of the present invention. 



BEST MODE FOR CARRYING GUT THE INVENTION 
(First embodiment) 

6 
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The display apparatus and the manufacturing method therefor according to a first 
<, v sent invention v 1 he ds lhvd\ efere FIC \tc G. 4 

FIG 1 A and FIG B ne schematic dt s llustrating tl e of the displa> m 

according to the present embodiment; FIG 2 A and FIG 2B are schematic drawings 
5 illustrating the structure of the bottom emission type display apparatus using an organic 
electroluminescence device; and FIG 3A, FIG 3B, FIG. 3C, FIG 4A, FIG. 4B, and FIG 4C 
e iiii sect t j cturing method i I e isp 

J i< iah^O(,i g < (X j - < M IC'U 

Firstly, the structure of the display apparatus according to the present embodiment will be 

10 described with reference to FIG 1 A and FIG IB. FIG I A is a top view i ilustrathig the 
structure of the display apparatus according to the present embodiment, and FIG ! B is a 
sectional view on the X-X* line in FIG 1 A. The dispho { - i - v ^ n\ > ic p^scv* 
embodiment is a passive matrix type display apparatus having an organic electroluminescence 
da Ice which is ned on an insula 

1.5 FIG; 1 A and FIG IB show the structure for one pixel, however, actually a plurality of 
pixels are arranged in the shape of a matrix. 

As shown in FIG IB, on an Insulating substrate 10 made from a glass substrate, a light 
reflection film 12 made from an Al film having light reflectivity is formed. On the light 
reflection film 12, a transparent conductive film 14 made from an ITO film having light 

20 n rrnet e t c e e 1 1 a i \ t 

tight reflecti v u> ' means that the light reflectance is 50% or higher, and is more preferably 
80% or higher. In addition, the phrase "have light txansmittance means that the light 
transmittance is 50% or higher, and is more preferably .80% or higher Thus, on the 
insulating substrate 10, an anode electrode 16 having the light reflection film 12 and the 

25 transparent conductive fnra 1 4 is formed. On the anode electrode 16, an organic 

tL r o i "sc" I a %1 < t cou ~* t i u a 

luminescence layer, an electron transportation layer, and an electron injection layer are 

* i 1 ' ated ion d O he organic eleetroltunineseence layer IS, a cathode 
c eetrode 2 n ide ft m an \ ITO iamii i t sn i cc is formed 

30 Thus, on the insulating substrate 10. an organic electroluminescence de\ ice having the anode 
electrode 16, the organic electroluminescence layer I g, and the cathode electrode 20 is 
formed. 

As shown in FIG. I A, the anode electrode 16, which Is extended in a prescribed direction 
(the up and down direction in FIG I A), is formed on the insulating substrate 1 0. The 
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transparent conductive film 14 is formed so as to be wider than the light reflection film 12. 
Thereby, the light reflection film I 2 is covered by the transparent conductive film 1 4. The 
•-•u.-Vae electrode 20, which is extended hi a direction orthogonal to the anode electrode 16 
(the right and left direction in FIG. 1A), is formed on the insulating substrate 10 on which the 
5 anode electrode 1 6 is formed. Between these anode electrode 16 and cathode electrode 20, 
in the region where both the electrodes intersect each other, the organic electroluminescence 
layer 18 is formed in the shape of a rectangle wider than the intersection region. Thus, the 
pixel region where the organic electroluminescence device having the above-mentioned 
structure is formed is configured. 

10 The displa ; s according to t e -* ■> d et sc ele ac to nh n tfu 
in the organic electroluminescence device, the anode electrode 16 has the light reflection film 
12 having light reflectivity and the transparent conductive film 14 having light transmiltance, 
aid the light reflection film 12 is covered by the transparent conductive film 1 4. 
In the display apparatus according to the present embodiment, electrons are injected from 

15 the cathode electrode 20 into the organic electroluminescence layer 18, and holes are injected 
■from the transparent, conductive film 14 in the anode electrode 16 into the organic 
electroluminescence layer 18. The injected electrons are transported to the luminescence 
layer by the electron transportation layer, and the injected holes are transported to the 
.luminescence layer by the hole transportation layer. The electrons and the holes thus 

20 transported to the luminescence layer are recornhined in the luminescence layer, whereby 
luminescence is c used. The light generated in the luminescence layer is reflected to the 
cathode electrode 20 side by the light reflection film 12, and is taken out from the cathode 
electrode 20 side havmg light transr.uittan.ee. 
' ' ^ ^ <■ 'ppaictus according to the present embodiment is of top emission 

25 type, in which hie existence of the light reflection film 12 allows the light to be taken out 
from the cathode electrode 20 side at the side opposite to the insulating subs-rate 10. 
Therefore, in the case where any other device is formed between the insulating substrate 10 
and the organic electroluminescence device, light can be taken out also from the region where 
the any other device is formed. In other words, the luminescence area of the organic 

30 e ec o uminesce e lev ce wi 1 no be m ted b> other devices, thereby allowing a high 
luminous efficiency to be realized. For example, in the case where, on the insulating 
substrate on which a switching device., such as a .thin-film transistor, or the like, is formed, the 
organic electroluminescence device is formed through an interlayer insulating film, the 
luminescence area will not be limited by the switching device, thereby allowing a high 
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luminous efficiency to be realized, 

( &a 1} ch a top i 3 >to the present 

' * - " i v^.nin FIG 2A and F C „H s a dot <uu .puss on 

type ) i j { v es the orgai eiecti s i escence de^ FK 2A is a top 

view illustrating the structure of the bottom emission type display apparatus which uses the 
organic electroluminescence device, and FIG. 2B is a sectional view on the X-X' line in FIG. 
2A. FIG 2A and FIG. 2B show ihe structure for one pixel, however, actually a plurality of 
pixels are arrang. j hi the fiamc of a matrix. 

As shown in FIG. 2A and FIG 2% on an insulating substrate 1 00 made from a glass 
substrate, a transparent anode electrode 102 made from an FIX) film is formed. On the anode 
electrode 1 02, an organic electroluminescence layer 104 in which a hole tr; is v o lyt 
a luminescence layer, and an electron transportation layer are sequentially laminated is 
formed. On the organic electroluminescence layer .104, a cathode electrode 106 made from 
an Al film, an Mg-Ag alloy film, or the like, is formed. Thus, on the i . * 2 .rate 100, 
the organic electroluminescence device having the anode electrode 102, the organic 
electro luminescence layer 104, and the cathode electrode 106 is formed. 

In the bottom emission type display apparatus as shown in FIG 2 A and FIG. 20, the' light 
generated in the organic electroluminescence layer 104 is taken out from the insulating 
substrate 100 side. Therefore, in the case where, between the Insulating substrate 10 and the 
organic electroluminescence device, any other device, such as a switching device, or the like, 
is formed, the luminescence area of the organic electroluminescence device is limited by the 
any other device, which makes it difficult to realize a high luminous efficiency as with the 
display apparatus according to the present embodiment 

In addition, in the display apparatus according to the present embodiment, the light 
reflection film 1 2 made from an Al film in the anode electrode 16 is covered by the 
transparent conductive film 14 made from an HO film such that any portion of the surface 
thereof is not left bared. Thereby, in patterning the ITO film in the manufacturing step, the 
light reflection film 1 2 made from an Al film: can be prevented from being corroded. In 
other words, tor patterning the ITO film, an alkaline developing solution is used, and thus 
when the surface of the Al film is exposed, and both the Al film and the ITO film are exposed 

i v ^ solution e battery effect may c e th film to be corrodec * e 
display apparatus according to the present embodiment the transparent conductive film 14 
made from an ITO film is formed so as .to cover the light reflection film 12 made from an Al 
film, and thus corrosion of the light reflection film 12 due to sad; a battery effect is 
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prevented. 

In addition, between the light reflection film 12 made from an Al film aid the transparent 
conductive film 14 made from an TTQ film, whiskers may be generated by heat, or the like, at 
ihe time of application of the driving voltage to the organic electroluminescence device. 
Such whiskers can be a cause for. skort-cireuiting between the electrodes. However, in the 

I ' vO e u it i nn * ? i it ^ v , 5 

made from an ITO film is formed so as to cover the light reflection film 12 made from an A! 
film, and thus short-circuiting between the anode electrode 16 and ealhod electrode 20 due to 
whiskers which would otherwise be generated can be prevented. 

The Al film has an reflectance higher than that of the Cr film which has been 
conventionally used, and thus it is suitable for use as the light reflection film in the organic 
eVeuxnummescencc device. On the other- hand, in the case where an Al film is used as the 

it reflect I ic abo\ en dm is presented. In the display apparatus 

according to the present embodiment, an ITO film is formed so as to cover the Al film, 
whereby a luminous efficiency higher than that which has been conventionally obtained, can 
-be realized without problems of corrosion, short-circuiting .between the electrodes, and the 
like. 

Further, the organic electroluminescence layer 18 is formed on the transparent conducti ve 
nhn 1 4 made from an ITO film, as in the cons emit u n ie eiectrok mi lescem „ de\ ice 

lerefore, as the i J oyer 18 on eiecu i ce s i 

el he same m . ti anc sin are s bose of the organic electroluminescence layer in the 
conventional organic electroluminescence device can be used as it is, for constituting a top 
emission type display apparatus having a high luminous efficiency. 

Next, the manufacturing method for the display apparatus according to the present 
embodiment will be described with reference to FIG 3 A, FIG 38, FIG. 3C, FIG 4A, FIG. 4B, 
and FIG 4C 

Firstly, on the insulating substrate 1 0 made from a glass substrate, an Al film 22 with a film 
thickness of for example, 150 nm Is formed by for example, the sputtering method (see FIG 
3A). 

Then, by photolithography and etching, the Ai film 22 is patterned to a prescribed geometry. 
Thus, on the insulating substrate 1.0, the light reflection film 12 made from, the Ai film 22 is 
formed (see old- 5B 1 

Then, , \ the « toon ~lm 12 o, iouned, an ITO 

film 24 with a film thickness of 70 nm, for example, is formed by, for example, the sputtering 

10 
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method (see FIG 3C). 

! a > >hot< iihography and etching, the ITO film 2-* is patterned to a pu> ci x 
geometry. At this time, the ITO film 24 is patterned to a geometry and size covering the 
light reflection film 12. such that any portion of the surface of the light reflection film 12 Is 
not left bared. Thus, the transparent conductive film 14 made from the ITO film 24 is 
formed (see FIG. 4A). While the ITO film 24 is patterned, the surface of the light reflection 
film 12 made from the A] film 22 under the ITO film 24 will not he exposed, and thus 
co, . o i ■ h . *c ' ; v on film 12 due to the batten' effect can be prevented. 

Then, on the insulating substrate 10 on which the anode electrode 16 having the light 
u \uUe> fi r " , , • . parent conductive film 14 is formed, a'2-TNATA (4,424"-tris 
fo } ' I «. oRriphenyl amine) film with a film thickness of, for example, 40 nni; 

an ce-NPDCRN'-dinaphthyi-R film with a film 

thickness oh for example, 1 0 am; an Akj (tris(8-hydroxyquinoiinate)alummum) film with a 
nm foi example, doped with, for example, a small amount of t(npa)py 
( 1 3,6,8-tetra(N-naphthyl-N'-pheny]amino)pyrene); an Alqs film with a film thickness of, tor 
example, 20 nm; and an LiF film with a film thickness of, for example, 0,5 am are 
sequentially formed by the vacuum deposition method, for example, through a vapor 
deposition mask which has apertures of a prescribed size. 

Thus, the organic electroluminescence layer 18 having the hole injection layer made from a 
2-TNATA film; the hole transportation layer made from an ct-NPD film; the luminescence 
layer made from an Akp film doped with t(npa)py; the electron transportation layer made 
from an Alq 3 film; and the electron injection layer made from an LiF film is formed (see FIG 
48), 

' ml . 1 . he insulating suhuraa I v organic electroluminescence layer 18 is 

formed, an Ai film with a film thickness of, for example, 10 nm and an ITO film with a film 

tpie, 30 1 est k 1 n e> n le vaeu 
and the sputtering method or ex i\ \ c gl nas which has apertures of a prescribed 
geometry to form an Al/TFO laminated film. 

Thus, the cathode electrode 20 made from the Ai/iTO laminated film is formed (see FIG. 
4C). 

Thus, Ore , ; ratus as shown in FIG 1 A and FIG I B is manurac. e< 

In this waj, according to the present embodiment, in the J'o - emar&tns in which the 
org; nic elect mce device is used, the anode electrode 16 has the light reflection 

film 12 having light reflectivity, and the transparent conductive film 14 having light 

11 
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t ce i thus a tc en jssio^ type di I gh lumino ts 

v . ized 

In addition, the light reflection film 12 is covered by the transparent conductive film 14, 
and thus degradation of the device characteristics due to corrosion of the light reflection film 
5 12 and whiskers t hich would otherwise be generated between the light r election film 12 and 
he tran a c ive Sim 14 can be supp es eel 
In addition, the rga £ > an <cence layer ! 8 is formed on the transparent 

] >. c eetroluminescence t 1 ce has as the 
organic electroluminescence layer 18, the organic electroluminescence layer of the same 
10 material and structure as those of the organic electroluminescence layer in the conventional 
organic electroluminescence device can be used as it is. 



(Second embodiment s 

The display apparatus and the manufacturing method therefor according to a second 

15 •embodiment of the present invention will be described with reference to FIG 5 A to FIG. 7C. 
FIG 5 A and FIG 5 8 are schematic drawings illustrating the structure of the display apparatus 
according to the present embodiment; and FIG 6A, FIG 6B, FIG 6C, FIG 6D, FIG 7 A, FIG 
78, and FIG 7C are manufacturing step sectional views illustrating the manufacturing method 
for the display apparatus according to the present embodiment. For the same components as 

20 those of the display apparatus and the manufacturing method therefor according to the first 
embodiment as shown in FIG. 1 A, FIG IB FIG 3A, FIG 3B, FIG 3C, FIG 4A, FIG 4B, and 
FIG 4C, the sane signs are provided, and explanation is omitted or simplified. 

As with the display apparatus according to the first embodiment, the display apparatus 
according to the present embodiment is a passive matrix type display apparatus having an 

25 organic electroluminescence device formed on the insulating substrate, and the basic 
configuration thereof is the same as that of the display apparatus according to the first 
embodiment. The display apparatus according to the present embodiment is different from 
the display apparatus according to the first embodiment in that the continuity between the 
light reflection Sim 12 and the transparent conductive Sim 14 is secured, and holes can be 

30 injected from the light reflection film 12. 

Firstly, the structure of the display apparatus according to die present embodiment will be 
described with reference to FIG 5A and FIG SB. FIG 5A is a top view illustrating the 
structure of the display apparatus according to the present embodiment, and FIG 5B is a 
sectional view on the X-X' line in FIG 5A. FIG 5A and FIG 5S show the structure for one 
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I ">e;, hovc\ er, a - Ir.y of pixels art arranged in the shape of a matrix. 

\ shown i PIG. 5B laninsub g > a v. ade frc s s i n ; <e i t 

reflection film 1 2 .made from an Al film having light reflectivity is formed. On the 
peripheral edge portion of the light reflection film 12, an intervening film 30 made from an 
5 * < - \il glig y is formed On the light reflection Mm 12 on 

i dge in whi tnspare 
conductive film 14 made from an ITO film having light transmittance is formed. The 
intervening film 30 is electrically connected to each of the light reflection film. 12 and the 
transparent conductive film 14, and with this intervening film 30, the electrical connection 
10 between the t i >arent con ctive film 14 and the light reflection film 12 is improved, 

resulting in the continuity between both being secured. Thus, on the insulating substrate 10, 
an anode electrode 32 having the light reflection film 12, the transparent conductive film 14, 
and the intervening film 30 for improving the electrical connection between both is formed. 
Oil- .the anode electrode 32, an organic electroluminescence layer IS in which a hole injection 
15 layer, a hole transportation layer, a luminescence layer, an electron transportation layer, and 
an electron injection layer are sequentially laminated is formed. On the organic 
electroluminescence layer 18, a cathode electrode 20 made from an Al. I TO laminated film 
having light trans n nance is formed. Thus, on the insulating substrate 10, the organic 
electroluminescence device having the anode electrode 32, the organic electroluminescence 
20. layer 1.8 and the cathode electrode 20 is formed. 

As shown in FIG. 5A, the anode electrode 32, which is extended in a prescribed direction 
(the up and down direction in FIG. 5 A), is formed on the insulating substrate 3 0. The 
Intervening film 30 is formed in the shape of a frame on the peripheral edge portion of the 
light reflection film 12. The transparent conductive film 14 is formed so as to be wider than 
25 the light reflection film 1 2 on which the intervening 11 1m 30 is formed. Thereby, the light 
" on s - t N i v m i i t „ fo i ; 0 i e eev. * wre w n i i ^ ,■> > - 
conductive film 14. The cathode electrode 20, which is extended in a direction orthogonal to 
the anode electrode 16 (the right and left direction in FIG. 5A), is formed on the insulating 
substrate 1 0 on which the anode electrode 16 is formed. Between these anode electrode 32 
30 and cathode electrode 20, in the region where both the electrodes intersect each other, the 
organic eiec ; 1 • w ence layer 1 8 is formed' is 'the shape of a rectangle wider than the 

1 s i gion ' )ix€ m ere the organic 

having the above-mentioned structure is formed is configured. 
Tire display apparatus according to the present emhodimettt is eharacterized mainly in that, 
13 



in v organic electrohrmmeseerice device, the anode electrode 32 has the light reflection ^ 

g ig reflect it) 1 le 1 e \ ei ing film 30 which ss formed on the pe 
portion of the light reflection film 12, and is electrically connected to each of the light 
reflection film 12 and the transparent conductive film 14 which is formed on the light 
5 reflection film 12, for securing the continuity between both; and the transparent conductive 
i l~~ i ^ v! i ei ( e k v s „ or tie 

peripheral edge portion of which the intervening film 30 is formed, and the light reflection 
film 12 is covered by the transparent conductive film 14. 
The Ai film and the ITO film have no good electrical connection therebetween, and thus in 
10 the display apparatus according to the first embodiment a sufficient continuity may not be 
secured between die light reflection film 12 made from an Al film and the transparent 
conductive film 14 made from an ITO film in the anode electrode 16. 

In the display apparatus according to the present embodiment, the peripheral edge portion 
of the Mode electrode 32 has an Al/Mo/ITO structure. Therefore, the intervening film 3.0 
15 made from an Mo film that is electrically connected to each of the Al film and the ITO film 
improves the electrical connection between the light reflection film 12 made from an Al film 
and the transparent conductive film 14 made from an ITO film, to secure the continuity 
between both. Therefore, holes can be injected from the light reflection film 12 into the 
organic electroluminescence layer 18. In addition, the intervening film 30 is formed on the 
20 peripheral edge portion of the light reflection film 12, and thus owing to the light reflection 
film 12, which is higher in reflectance than the intervening film 30, the light which has been 
geocraitd intlw t rt leseene ! tyej in the organic electroluminescence layer 18 can be 
sufficiently reflected to the cathode electrode 20 side. 

3 sparem c< nduciivc film 14 is formed so as to an et the light reflection 

25 film 1 2 on the peripheral edge portion of which the intervening film 30 is formed, and thus as 
in the display apparatus according to the fir.-n embodiment, corrosion of the light reflection 
flint 1 2 can be prevented. In addition, a short-circuit between the anode electrode 32 and the 

ode t e 20 due to whiskers whic m i e ges new 

reflection film 12 and the transparent conductive film 14 by heat, or the like, at the time of 
30 applieath >n of the di % ing % oltage can be prevented. In addition, as the organic 

electro luminescence layer 1 8, the organic electroluminescence layer in the conventional 
org ink e ec cenec de* sec can he used it is. 

Next, the manufacturing method for the display apparatus according to the present 
embodiment will be describee • th - sferenee to FIG. 6A FIG 68, FIG. 6C, FIG 6D, FIG. ?A, 
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FIG 78, and FIG 7G 

First!} v Ornadefroi glass substrate, an Al film 32 with a film 

thickness oh for example. 150 nm is formed by, for example, the sputtering method. 
Theft, on the A! film 22, an Mo film 34 with a film thickness oh for example, 1.0 nm is 
5 formed by, for example, the sputtering method (see FIG 6A), 

Then, on the Mo film 34, a resist film 36 is formed by, for example, the spin coating 
method. Thereafter, by using photolithography for patterning the resist film 36, a. portion of 
the resist film 36 is left so as to cover the region where a portion of the Al film 22 is to be left 
for formation of the light reflection film 12, At this time, the resist film 36 is left such that 
10 the film thickness of the peripheral edge portion of the resist film 36 which covers the region 
w t . v. k " c ' to r. 34 .v> to he left for formation of the intervening film 30 is 
thtel r. - nfe the him 5 iekness of the portion other than the peripheral edge portion of the 
resist film 36 thai covers the region where the Mo film 34 Is to be removed and the Al film 22 
is to be is e e FJ< 

15 1 "be setting of the him thickness of the above-mentioned resist film 36 at a thicker or 

thinner value can be performed by adjusting the amount of exposure by means of, for example;, 
a mask for use in photolithography. Specifically, for example, the portion of the mask for 
use in pX . • , >hy that exposes the portion, of the resist film 36 that covers the region 
where the Mo film 34 is to he left for formation of the intervening film 30 is provided with 
20 ord nar> e res, while the portion of the mask that exposes the portion of the resist film 36 
that covers the region where the Mo film 34 is to be removed and the Al film 22 is to be left is 
provided with slit-like apertures. When such a mask is used to expose the resist film 36, the 
exposure of the portion of the resist film 36 that covers the region where the Mo film 34 is to 
be removed and the Al film 22 is to be left is rendered insufficient, as compared to that of the 
25 portion of the resist film 36 that covers the region for later formation of the intervening film 
30. in this way, by exposing the resist film 36 with the amount of exposure thereof being 
partially varied, and developing it, the film thickness of the resist film 36 can be varied. 

T v. s c i he ! s s \ l een vai 1 n k 

and. by, for example, wet etching, the unnecessary Al film 22 and Mo film 34 which are 
30 outside the region for later formation of the anode electrode 32 are removed ( see FIG, 6C). 
For wet etching, an etching solution produced, by mixing, for example, phosphoric acid, nitric 
acid, acetic acid, and water can be used. 

Then, by carrying out the ashing /treatment, for example, file resist film 36 is etched back to 
remove hie portion thinner in film thickness of the resist film 36 that covers the region where 

15 
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the Mo film 34 is to be removed and the Al Sim 22 Is to be let, for formation of an aperture 
part 38 in the resist film 36. On the other hand, the portion thicker In film thickness of the 
resist film 36 that covers the region for later formation of the intervening film 30 is left (see 
FIG 6D). 

Then, by using the resist, film 36 in which the aperture part 38 has been formed as a mask, 
and by, for example, wet etching, the Mo film 34 which has been exposed at the bottom in fh 
aperture part 38 is removed. For wet etching, an etching solution produced by mixing, for 
example, phosphoric acid, nitric acid, acetic acid, and water can be used as in the case where 
the unnecessary Mo film 34 and A! film 22 have been removed in FIG. 6C. 

Then, the resist film 36 which has been used as the mask is removed. 

Thus, .the light reflection film 12 made from the A! film 22, and the intervening film 30 
made from the Mo film 34 which has been formed on the peripheral edge portion of the light 
reflection film ! 2 is formed (see FIG. 7A). 

1 - < - jl Election film 12 and the 

intervening film 30 are formed, an HO film 24 with a film thickness of, for example, 70 nm i 
formed by, for example, the sputtering method (see FIG. 7B). 

Then, by photolithography and etching, the ITO film 24 is patterned to a prescribed 
geometry. At this time, the ITO film 24 is patterned to a geometry and size covering the 
light reflection film 1 2, such that any portion of the surface of the light reflection film 12 on 
the peripheral edge portion of which the intervening film 30 is formed is not left bared. 
Thus, the transparent conductive film 14 made from the ITO film 24 is formed (see FIG. 7C). 

Thereafter, by forming the organic electroluminescence layer 1 8 and the cathode electrode 
20, respectively, by the same steps as those in the manufacturing method for the display 
apparatus according to the first embodiment as shown in FIG. 4B and FIG 4C, the display 
.apparatus according to the present embodiment as shown in FIG. 5A and FIG 5B is 
manufactured. 

lis way, ac he presc Dodime e y appat which tb 

o\ u ,> e cv - ; mme\ceoc< ?e^ te to t »v t'u. i o< v viv c'e „ ' - . I J; redeem i 
film 12 having light reflectivity, and the transparent conductive film 14 having light 
transmittance. and thus a top emission type display apparatus having a high luminous 
efficiency can be realized. 

in addition, the light reflection film 1 2 is covered by the transparent conductive film 14, 
and thus degradation of the device characteristics due to corrosion of the light reflection fi lm 
1 2 and whiskers which would otherwise be generated between the light reflection film 12 and 

16 
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the transparent conductive film 14 can be suppressed. 

Further, on the peripheral edge portion of the light reflection fi lm 12, ihe intervening film 
30 which s ectnc; lly connected to each of the right reflection fdm 12 and hi. n - -p . u , 
conductive film 14 which is formed on the light reflection film 12 is formed Ibr securing the 
contit t een both, and s hole an be injected If onuh g efiec t nl 
the organic eiectrol uminescence layer 18. 

In addition, the organic electroluminescence layer 18 is formed on the transparent 
conductive film 14 as in the conventional organic electroluminescence device, and thus as the 
organic electroluminescence layer 18, the organic electroluminescence layer of the same 
material and structure as those of the organic electroluminescence layer in the conventional 
organic electroluminescence device can be used as it is. 

(Third embodiment) 

The display apparatus and the manufacturing method therefor according to a third 
embodiment of the present invention will be described with reference to FIG. 8 A, FIG. SB, 
and FIG C FIG 8A, FIG 8B, and FIG 8C are schematic drawings Illustrating the structure 
ofthe; display apparatus according to the present embodiment. For the same components as 
those ofthe display apparatus according to the first and second embodiments as shown hi FIG 
1 A and FIG. 1 B: and FIG 5A and FIG. 5B, respectively, the same signs are provided, and 
explanation is led siniphiu 

^ v> o ig to the present embodiment is a passive matrix type display 

apparatus which, in one pixel in which the organic electroluminescence device formed on the 
insulating substrate is formed, has a top emission part where the light generated in the 
luminescence layer in the organic electroluminescence layer is taken out from the cathode 
electrode side winch is opposite to the insulating substrate, and a double-side emission part 
wh te light generated In the luminescent 3 e organic elec tminesa ye 

.istuUncn oi!\u i U n 1 < 1 e eh ts i I t ^ 

k sh selov the fru tare of the disp y apparatus ccord rg * th< sresei mil > i sen 
will be described with reference to FIG 8A } FIG 8B, and FIG. 8C. FIG 8A is a top view 
llksti at structure 0 4, the display apparatus according to the present embodiment; FIG 

.SB is a sectional view on the X~X ! line in FIG 8A, and FIG. 8C is a sectional view on the Y-Y 1 
line in FIG. 8 A. FIG 8 A, FIG SB, and FIG 8C show the structure for one pixel, however, 
1 y a plurahn, of pixels are arranged in the shape of a matrix. 

As shown in FIG 8A nan nn trate,a 

17 
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transparent conductive film 14, an organic electroluminescence layer 18, and a cathode 
electrode 20 are formed as in the display apparatuses according to the first and second 
embodiments. The pixel region where the transparent conductive film 14 and the cathode 
electrode 20 intersect with each other Is divided Into two regions substantially equal in area 
by the boundary orthogonal to the direction in which the transparent conductive film 14 
extends. In the region on one side of the boundary, a top emission pari 40 in which a light 
reflection film 12 is formed under the transparent conductive film 14, and an anode electrode 
32 having the light reflection film 12 and the transparent conductive film 14 is fornsed is 
provided. In the regi on on the other side of the boundary, a double-s <k s sart 44 in 
which the light reflection .film 12 Is not formed, and an anode electrode 42 made from the 
transparent conductive film 1 4 is formed is provided. 

The top emission part 40 has a sectional structure as shown in FIG SB. The sectional 
structure as shown in FIG SB has the same sectional structure as that of the display apparatus 
according to the second embodiment. In other words, on the insulating substrate 10, the 
light rejection film 12 made from an AI film having light reflecti vity is formed. On the 
peripheral edge portion of the light reflection film 1 2, an intervening film 30 made from an 
Mo film having light reflectivity is formed. On the light reflection film 1 2 on the peripheral 
edge portion of which the intervening film 30 is formed, the transparent conductive film 14 
made from an 11" O fi 1m having light transmittance is formed. The intervening film 30 is 
electrically connected to each of the light reflection film 1 2 and the transparent conductive 
film 14, and with this intervening film 30, the electric v i e trunspare 

conductive film 14 and the light reflection film 12 is improved, resulting in the continuity 
between both being secured. Thus, on the insulating substrate 1 0, the anode electrode 32 
which has the light reflection film 12, the transparent conductive film 14, and the intervening 
I i r r ^ v c v v. iu cormeclura between both is formed. Or the anode 

electrode 32, an organic electroluminescence layer 1 8 in which a hole injection layer, a hole 
transportation layer, a luminescence layer, an electron transportation layer, and an electron 
injection layer are sequentially laminated is formed. On the organic electroluminescence 
layer 1 8, a cathode electrode 20 made from an Al/TFO laminated film having light 
transmittance is formed. Thus, on the insulating suhstrate 10 in the top emission part 40, the 
organic e t ence device h \ ig the anode electrode 32 which has the light 

reflection film 12, the organic electrolus rinescence layer 18, and the cathode electrode 20 j s 
fanned. In the top emissionp8«-.4d ) ^vMi^tg^erated,in,^ organic electroluminescence 
layer I S is reflected to the cathode electrode 20 side by the light reflection film 12, and is 
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taken out from the cathode electrode 20 side : having, light transmittance. 

The double-side emission part 44 has a sectional structure as shown in FIG. SC. In other 
words, on the insulating substrate 10, the anode electrode 42 made from the transparent 
conductive film 1 4 which is shared with the top emission part 40 is formed. Unlike the top 
5 emissk the doi ble- i< e c n ss on part 44, the light reflection film 12 is not formed, 

1 s g substrate 1 wtransp ent o du veil 5 Hs< recti 1 rmec On 

the anode electrode 42, the organic electroluminescence layer IS which is shared with the top 
emission part 40 is formed. On the organic electroluminescence layer 1 8, the cathode 
electrode 20 having light transmittance that is shared with the top emission part 40 is formed. 

10 Thus, on the insulating substrate 10 in the double-side emission part 44, the organic 

electroluminescence device having the anode electrode 42, the organic electroluminescence 
layer 1 8, and the cathode electrode 20 is formed. In the double-side emission part 44, the 
light reflection film 1 2 is not formed, and the light generated in the organic: 
electroluminescence layer 18 is taken out from both sides, i.e., the cathode electrode 20 side 

15 and the insulating substrate 10 side. 

In this way, by providing the region where the light reflection film 12 is formed and the 
region where the light reflection film 12 is not formed, in the same pixel, in other words, by 
partially forming the light reflection film 12 in the luminescence region where the transparent 
conductive film 14 which is shared by the anode electrodes 32 and 42, and the cathode 

20 electrode 20 overlap each other, the top emission type region and the double-side emission 
type region may be provided in the same pixel. 

t v . .sit, the top emission part 40 and the double-side emission part 44 

are provided with substantially the same geometry, however, the geometry of each of the 
emission parts 40 and 44 is not limited to this. By adequately changing the geometry of the 

25 light reflection Sim 1 2 which Is partially formed in the same pixel, the geometry of each of 
the emiss jarts 40 and 44 iy have a •■ d geomet l< depend! i 
application, the function, or the like, for the display apparatus, the luminescence 
characteristics, such as brightness, can be set at desired ones. 
In addition, in the present embodiment, the same anode electrode 32 as that In the display 

30 apparatus according to the second embodiment has been used in the top emission part 40, 
however, the same anode electrode 16 as that in the display apparatus according to the first 
embodiment, in which the intervening film 30 Is not formed, may be used in the top emission 
part 40. 

in addition, in the present embodiment, the light reflection film 1 2 is | , rmed in the 



p \ . • • "tl i 



same pixe , howe^ e or £ lape of a matrix, pixeL in 

which \ ! t on film 12 is fonts - <els in. which the iigh - e i!m 12. is 

not fom e s rs hyp emission t$ p« pixels an i the 

double-side emission type pixels to coexist. 

5 

(Fourth embodiment) 

The display apparatus and the manufacturing method therefor according to a fourth 
embodiment of the present invention will he described with reference to FIG. 9. FIG. 9 is a 
s rating the i>l venae the display apparatus according to the present 
10 embodiment. For the same components as those of the display apparatus and the 

manufacturing method therefor according to the first embodiment as sho wn in FIG. 1 A and 
FIG IB; FIG. 3 A, FIG 3B, and FIG 30; and FIG. 4A, FIG. 4B, and FIG 40, the same signs 
are provided, and explanation is omitted or simplified. 
The display apparatus according to the present embodiment is characterized mainly in that, 
15 in the display apparatus according to the first embodiment smooth irregularities are formed 
on the surface of the insulating substrate 10. 

In other words, as shown in FIG 9, smooth irregularities are formed on the surface of an 
i ! -i- < «-ate 1 0 made from a glass substrate. On the insulating substrate 1.0 on the 

u which smooth irregi i not de H gilt 

20 reflection film 12 and a transparent conductive film 14, an organic electroluminescence layer 
1 8, and a cathode electrode 20 are formed as in the display apparatus according to the first 
embodiment. 

r 1 e - s acco ding to the present, embodiment, owing to the smooth 

irregularities formed on the surface of the insulating substrate 10. the areas of the anode 
25 t u r (.v i f ; r v v. v \o ^ inflow _ 0> ti 

ne - , . _ ' c e* .jl .weo ' tlcta i. >>> ,en tie^ a t 

formed on the insulating substrate 10 with a Ibt surface or which irregularities are ui formed 
Thereby, the luminous efficiency can be further improved. 

As the method foi i . aiarities ■< it. surface of the insulating substrate 10, the 
30 bed beh - : x ^e se 

For example ry using a solut uifuric a< xfoiku chit irface of the 

insulating substrate 10. irregularities can be directly formed on the surface of the insulating 
substrate 10. 

Alternatively, after coating the insulating substrate ! 0 with a resin, or the like, the light 
20 
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exposure method is used for forming a prescribed pattern made from the resin, or the like, on 
the insulating substrate 10, whereby irregularities based on whether the resin, or the like, is 
given or not me ie* t h\uve 1 0, 

Yfkr Lnrmj&i < i- i e v s K L i i 

5 the technique as mentioned above, the display apparatus according to the present embodiment 
can be manufactured by the same steps as those in the manufacturing method ibr the display 
apparatus according to the first embodiment as shown in FIG. 3 A to FIG. 3C, and FIG. 4 A. to 
FIG 4C. 

In this way, according to the present embodiment smooth irregularities are formed on the 
10 - i tting substrate 10 on which the organic < s a e device is 

formed, which can further improve the luminous efficiency. 

The present embodiment has been explained with respect to the ease where, in the display 
tu; according to the first embodiment, smooth irregularities are formed on the surface 
of the insulating substrate 10, however, also for the display apparatuses according to the 
.15 second and third embodiments, smooth irregularities may be formed on die surface of the 
insulating substrate 10 in the same manner as described above for further improving the 

m 



(Filth embodiment) 

20 The display apparatus and the manufacturing method therefor according to a fifth 

embodiment of the present invention will be described with reference to FIG .1 0 to FIG 13C. 
FIG < 

present embodiment; FIG. II is a sectional view illustrating one example of the structure of 
the bottom end - pparatus which uses a thin film transistor as a switching 

25 1 ^ n . x. . v i K \?B, and 

Fb3 12' d FI( S3b Fh 3E F < t la 11 

illu 2, the manufacturi et iccording to the present 

embodiment. For the same com ponents as those of the display apparatus and the 
nufacturii ^ g to the second embodiment as shown 

30 ! IG 7C v me signs are -m c ! c x s 

e uisp t rest, ^rovkied with a thin iikn 

transistor as a switching device together with the same organic electroluminescence device as 
that In tl e second embodiment and is an active mah s. t\ pe 

displa> apparatus widen., with this dun film transistor, controls the driving voltage to be 

21 
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applied to the organic electroluminescence device, Hereinbeiow, the structure of the display 
apparatus according to the present embodiment will be described with reference to FIG. 10. 
FN 3 Kf shows die auuctim, fi" ore pmt v. <. 1 \ 

in the shape of a matrix. 
5 b d i lg substrate sade .from a glass substrate i aver 4( de from a 
silicon oxide film is formed. On the buffer layer 46, a channel layer 48 made from a 

< 1 >. ) e On the cl a v ; v vt vi v >de 52 is formed through a 
gate insulating film 50 made from a silicon oxide film. In the channel layer 48 on both sides 
of the gate elec trode 52, a source region 54 and a dram region 56 are formed, respectively. 
10 Thus, on the insulating substrate 10, a thin film transistor which has the gate electrode 52, and 
the source region 54 and the drain region 56 which are formed in the channel layer 48, for 
controlmg the driving voltage to be applied to the organic electroluminescence device, is 
formed. 

On the insulating substrate 10 on which the thin film transistor is formed, an interlayer 
15 insulating film 58 is formed. On the interlayer insulating film 58, a source electrode 62 

which is connected to the source region 54 tough a contact hole 60, and a drain electrode 66 
which is connected to the drain region 56 through a contact hole 64 are formed, respectively. 

On me interlayer insulating film 58 on which the source electrode 62 and the drain 
electrode 66 are formed, an interlayer insulating film 68 is formed, in the interlayer 
20 i SB, a c 70 win 

On the inter.,.- : ^mating film 68 in which the contact hole 70 is formed, a light 
reflection film 1 2 made from an Al film having light reflectivity is formed in the region 
ndudmg t ,c v m i i e V , n mr ^ t i _0g" rt , >> : < s - u'fL 4 r 1 m P 
an intervening film 30 made from an Mo film having light reflectivity is formed. On the 
25 light reflection film 12 on the peripheral edge portion of which the intervening film 30 is 
fom ev ! film 14 made from i t 

formed. The intervening film 30 is electrically connected to each of the light reflection film 
12 and the transparent conductive film 14, and with this intervening film 30, the electrical 
connection between the transparent conductive film 14 and the light reflection film 12 is 
30 improved, resulting in the continuity between both being secured. Thus, on the interlayer 
Insulating film 68 the anode electrode 32 having the sight reflection film 12, the transparent 
conductive film 14, and the intervening film 30 for securing the continuity between both is 
formed. The anode electrode 32 is electrically connected to the source electrode 62 of the 
m transis 70 wl intei lever insulating 

22 
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film 68. 

On the anode electrode 32, an organic electroluminescence layer 18 in which a hole 
injection layer, a hole transportation layer, a luminescence layer, an electron transportation 
Icei d an electron inject en e seque 1 rted is formec >n tk 

5 electroluminescence layer 18, a cathode electrode 20 made from an AI/1TO laminated film 
i ce lec "'ax e in er insa film oS. the organk 

electroluminescence device having the anode electrode 32, the organic electroluminescence 
layer 18, and the cathode electrode 20 Is formed. 
The display apparatus according to the present embodi ment is of top emission type, in 
10 which the existence of the light reflection film 1 2 allows the light to be taken out from the 
cathode electrode 20 side at the side opposite to the insulating substrate 1 0. Therefore, the 
thin film transistor formed above the insulating substrate 10 will not limit the luminescence 
area, thereby allow ng a high luminous efficiency to be realized. 
Contrarily to such a top emission type display apparatus according to the present 
15 embodiment, the display apparatus as shown in FIG. 1 1 is a bottom emission type display 
apparatus which uses a thin film transistor as a switching device together with an organic 
electroluminescence device. FIG. 1 1 shows the structure for one pixel, however, actually a 
plurality of pixels are arranged in the shape of a matrix. 
As shown in FIG 1 1, on an insulating substrate 100 made from a glass substrate, a buffer 
20 layer 1 08 is formed. On the buffer layer 108, a channel layer 1 10 is formed. On the 
laye 0 gate e ecu cie 1 14 i s^'.i^ gate iating fi 12 ! 
channel layer 110 on both sides of the gate electrode 114, a source region 116 and a drain 
region 118 are formed, respectively. Thus, oh the insulating substrate 1.00, a thin film 
transistor having the gate electrode 114, and the source region 1 16 and the drain region 1 1 8 
25 which are formed in the channel layer 1 10 is formed. 

On v sul ! 1 i eh the thin n transi r is forms i > e i 1 , 

g film 12 d. On the in i 1 t 1 cc electrode 124 

which is connected to the source region 1 16 through a contact hole 122, and a drain electrode 
128 which Is connected to the drain region 118 through a contact hole 126 are formed, 
30 respectively. 

On the interls :h dim 120 on which the source electrode 1 24 and the drai i 

electrode 1 28 are formed, an interlayer insulating film 130 is formed. In the interlayer 
insulating film 1 30, a coraae. hole 132 which reaches the source electrode 124 is formed. 

On the interlayer insulating film 130 in which the contact hole 132 is formed, the organic 
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electroluiBmescenee device having a transparent anode electrode 102 made from an ITO film, 
m r electrc mimeseence layer 1 04 and u' ode ectxode IC \l film 

aaMg g <^ 1m oi he like is brmec in he region inc k ij[ th; contact h e 132 The 
anode electrode 102 is electrically connected to the source electrode 124 of the thin film 
transistor through the contact hole 132 which is formed in the interiayer insulating film 130. 

In the bottom .i <:ont>f ; ratus aj>,sho\M n *G x < 

tne organic electroluminescence layer 104 is taken out from the insuiatinu substrate 100 side. 
Therefore, the thin film transistor formed between the insulating substrate 10 and the organic 
electroluminescence device limits the luminescence area of the organic electroluminescence 
device, and thus it is difficult to realize a high luminous efficiency as with the display 
apparatus according to the present embodiment. 

In addition, the display apparatus according to the present embodiment has the anode 
electrode 32 of the same structure as that in the display apparatus according to the second 
embodiment, and thus with the intervening film 30, the electrical connection between the light 
reflection film 12 made from an A3 film and the transparent conductive film 14 made from an 
ITO film is improved, resulting in the continuity between both being secured. Thereby, 
holes can be injected from the light reflection film 12 which is electrically connected to the 
source electrode 62 of the thin film transistor, into the organic electroluminescence layer 18. 
In addition, the transparent conductive film 14 is formed so as to cover the light reflection 
turn 12 on the peripheral edge portion of which the intervening film 30 is formed, and thus 
corrosion of the light reflection film 12 can be prevented. In addition, a short-circuit 
between the anode electrode 32 and the cathode electrode 20 due to whiskers which would 
otherwise be generated between the light reflection film 12 and the transparent conductive 
film 14 h> hem. or the like, at the time oi application of the diving voltage can he prevented. 
In addition, as the organic electro luminescence layer IS, the organic electroluminescence 

of the same mate its i e t minescei 

he convent! n ! gas * iec u j , ievi.ee c n be us d is t 

Next, the manufacturing method for the display apparatus according to the present 
embodiment will he described with reference to FIG. 12A, FIG 12B, and FIG 12C; and FIG 
I3A, FIG. 138, and FIG. 13C. 

Firstly, on the insulating substrate 1 0 made from a glass substrate, the buffer layer 46 made 
from a silicon oxide film with a film thickness of, for example, 300 nm is formed by, for 
example, the CVD method. 

Then, on the barter layer 46, a polysiiicon film with a film thickness of for example, 40 nm 
24 
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is formed by, for example, the CVD method. In place of the polysiiicon film, an amorphous 
silicon film may be formed, and by the laser anneal method, or the like, the amorphous silicon 
film ma} e o xsiys con film. 

Tit. by photo 1 ill > I " Uching.thep v o c S medio form ion 

5 of the channel h% :i 48 made from a polysiiicon film ^ee FIG 12A). 

Then, on the buffer layer 46 on which the channel layer 48 is formed, a silicon oxide film 

th f 1 i ' > 1 „ ->s -> \ } v U \ J 

Then, by, for example, the sputtering method, an AINd (aluminum-neodymium alloy) film 
with a film thickness of, for example, 300 nm is formed. 
10 e i y etchh con oxide film and the AhN 

patterned for formation of the gate insulating film 50 made from a silicon oxide film and the 
gate electrode 52 made from an AINd film on the channel layer 48. 

Then, using the gate electrode 52 as a mask, and by the ion injection method, for example, 
phosphorous ions are ion-injected for formation of the source region 5 4 and the drain region 
15 56 in the channel layer 48 on both sides of the gate electrode 52, respectively. 

Thus, on the insulating substrate 10, the thin film transistor having the gate electrode 52, 
and the source region 54 and the drain region 5b which are formed in the channel layer 48 Is 
formed (see FIG. 12B). 
•Then, on the insulating substrate 10 on which the thin film transistor is formed, the 
20 interlace insula ; tl n 5-S nade i con nitride film with a film thickness of. for 
examp >00 nm i sa e. the CVD methot 

Then, by photolithography and dry etching, the contact hole 60 which readies the source 
eiuon 54 c x o an mx ? dn r~ac e\ ta <. ,n cau te re ithe 
interlay er in.su a. :' ..nvely y^ee FlG J2C). 

25 Fhen b) fo es mpk tesp he < q ns 3d, a it< urn \\ film \ th a film 

i \ vx i $' 1 i 1 - sec 1 er in.su 1 j 

58 in which the contact holes 60 and 64 are formed. 

Then, by phot. VTxyrmphy and dry etching, the Ti/Ai/Ti film is patterned for formation of 
the source electrode 62 and the drain electrode 66 made from a Ti Ai 1 1 film, respective!} (see 
30 FIG 1.3A). 

fhen b> for es - r D method, the interlaye insulating film 68 mad from a 

photosensitive resin with a film thickness of, for example, 3.0 pm. is formed on the inter layer 
insulating film 58 on which the source electrode 62 and the drain electrode 66 are formed. 

Then, by lithography, the contact hole 70 which r^^^ the ^wc«, eJecteKle 62 is formed 
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in the inter layer insulating film 68 (see FIG. i 3 B). 

Then, on the interiayer insulating film 68 in which the contact hole 70 is formed, the anode 
electrode 32 which is connected to the source electrode 62 through the contact hole 70, the 
organic electroluminescence layer 18, and the cathode electrode 20 are formed by the same 
5 steps as those in the manufacturing method for the display apparatus according to the second 
embodiment (see FIG 13C). 

Thus, the display apparatus according to the present embodiment as shown in FIG. 10 is 
manufactured. 

In this way, according to the present embodiment, in the active matrix type display 

10 apparatus in which the organic electroluminescence device is used, the anode electrode 32 has 
the light reflection film 12 having light reflectivity, and the transparent conductive film- 14 
having light transmiiiaiice, and thus atop emission type display apparatus having a high 
luminous efficiency can he realized, without undergoing any limitation by the thin film 
transistor formed under the organic electroluminescence device. 

15 In addition, the light reflection film 12 is covered by the transparent conductive film 14, 
and thus degradation of the device characteristics due to corrosion of the light reflection fi lm 
12 and whiskers which would otherwise be generated between the light reflection film 12 and 
the transparent conductive film 14 can be suppressed. 

Further, on the peripheral edge portion of the light reflection film 12, the intervening Sim 

20 30 which is electrically connected to each of the light reflection film 1 2 and the transparent 
1 t m 12 is formed >eem 

continuity between both, and thus holes can be injected from the light reflection film 12 
\s ^ v e vd to t ceelec rode 62 o \e th isi i t 

organic electroluminescence layer 18. 

25 in addition, the organic electroluminescence layer 18 is formed on the transparent 

conductive 1m as in the com tiona gani ecu 1 * k evi i ius as e 

organic electroluminescence layer 1 8. the organic electroluminescence layer of the same 
material and structure as those of the organic electroluminescence layer in. the conventional 
o c cenee device b v. s ( s 

30 intk s&i i he inter ajerm^ ic organic 

electroluminescence device as that in the , am, n > » -mdag the < 

embodiment is formed, however, the same organic electroluminescence device as that in the 
dispia} i| sd. In the case 

where, as in the display apparatus according to the first embodiment, the intervening 01m 30 

26 



Maxkcd-Up Version of Application No. 10/594,603 

is not formed between the light reflection film 12 and the transparent conductive film 14, it is 

^ ectio i film 1? into ii e oontac hole 70 c 
reaches the source electrode 62. or me like, the transparent conductive film 14 is directly 
connected to the source electrode 62, 
5 in addition, as in the display apparatus according to the fourth embodiment in which 
smooth irregularities are formed on the surface o s, snioot 

irregularities may be formed on the surface of the intertayer insulating film 68 for formation 
of the organic electroluminescence device on the interlayer insulating film 68 on which the 
smooth irregularities are formed. 

10 

(Sixth embodiment} 

The d\gc <e c- - , - and the manufacturing method therefor according to a sixth 
embodiment of the present invention will be described with reference to FIG. 14 to FIG. ISC. 
FIG: 14 is a sectional view illustrating the structure of the display apparatus according to the 

15 present embodiment: FIG 1 5 is a graph depicting the characteristic of the display apparatus 
according to the present embodiment; FIG 16 is a sectional view illustrating the structure of 
the display apparatus which uses aCr film as the anode electrode; and FIG 17 A, FIG I 7B, 
and FIG. 17C; and FIG. ISA, FIG. 18B, and FIG. 18C are manufacturing step sectional views 
illustrarkg the amm\ v* for the display apparatus according to the present 

20 embodiment. For the same components as those in the display apparatus and the 

manufacturing method therefor according to the first embodiment as- shown in FIG 1 A and 
FIG I B; FIG. 3 A, FIG 3B, and FIG 3C: and FIG 4A, FIG 4B, and FIG 4C, the same signs 
are provided, and explanation is omitted or simplified. 

As in the display apparatus according to the first embodiment, the display apparatus 

25 according to the present embodiment is a passive matrix type display apparatus having an 
organic lectt nineseenee vice t tedo nsu ng sub ate he 

the fit 4 

em . A ,1 fat ispiay appt us uoe< ling t t ->res. j ct bod net > <n 

the display apparatus according to the first embodiment in that, on the light reflection film, an 
30 anode electrode made from a transparent conductive film is formed through the insulating 
lajer \ , ^ , vudttanee. 

Firstly the structure of the displ o appas rtus acco ding to the present embodiment will be 
described with reference to FIG 1 4. FIG 14 shows the structure for one pixel, however, 
actual I y a plurality of pixels are arranged m the shape of a matrix. 
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As shown in PK 14, on an c e from a glass substrate, a light 

ejection tl 3 s orme 1 A light reflection 

film 72 which has a prey- ribed g ?x metn ma) be formed for each pixel or a light reflection 
film 72 may be formed over the entire surface in (he display region where the pixeis are 
5 r Oi ight refieetioi 2, ai i g er 74 made from a photosensitive 

resin mo 1 t uu i \ ep - :sin, which is the mate 

i s i>ev The r> dad i aver 74 is 

formed so as to cover the light reflection film 72, so as not to leave any portion of the surface 
of She light reflection film 72 bared. 
10 On the insulating layer 74. an anode electrode 76 made from a transparent conductive film 
xf " O h~\ * <, i ice is formed. On the anode electrode 76, an organic 

electroluminescence layer 18 in which a hole injection layer, a hole transportation layer, a 
luminescence layer, an electron transportation layer, and an electron injection layer are 
eu»e~ e I is formed. On the organic electroluminescence layer 1 8, a cathode 

15 electrode 20 in which an Al film formed v\ hh a thin 0 1m i tick ness and having light 

'lb' i ^ a > kv ^ ti I 1 oxn id us e j fue a 

transparent a <r e film made from an 1TO film having fight transmittance are 
sequentially laminated is formed. Thus, on the insulating substrate 10, the organic 
electroluminescence device having the anode electrode 76, the organic electroluminescence 
20 layer 18, and the cathode electrode 20 is formed through the light reflection film 72 and the 
insulating layer 74. 

In the display apparatus according to the present embodiment, electrons are injected from 
the cathode electrode 20 into the organic electroluminescence layer 18, and holes are injected 
from the anode electrode 76 into the organic electroluminescence layer 1 8. The injected 

25 electrons are transported to the luminescence layer by the electron transportation layer, aid 
the i jecleci holes are transported n I e layer by the n lay* 

The electrons and holes thus transported to the luminescence layer are recombinecl in the 
luminescence layer, whereby luminescence is caused. The light generated in the 
luminescence layer is emitted to the anode electrode 76 side and die cathode electrode 20 side. 

30 he k 1 ^ v. km v \ ed to tht cathodt v leerrede 20 side 

0v the ght reflection film 72 yer 74 having 1 tartce, and 

is taken out from the cathode electrode 20 side having light transmittance through the 
insulating layer 74, the anode electrode 76, and the organic electroluminescence layer 18. 
i v ,mt cj i v\ , tU vat i v „ct~ode 0 ^ ^.u no " \ e . > iv^v. ele. , me _0 
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side I aving ighl ttansmittance as it is. Thus, the light generated in the luminescence layer is 
taken out fro; ths c - bode electrode 20 side h ! j ght ttansmittance. 

In this way, the display apparatus according to the present embodiment is of top emission 
type, in which the existence of the light reflection film 72 which is formed under the anode 
electrode 76 made from a transparent conductive film through the insulating layer 74 allows 
the light to be taken out from the cathode electrode 20 side at the side opposite to the 
insulating substrate 1 0. Therefore, as in the display apparatus according to the first 
ci t he case where e is forn i the h g subs 0 

and the organic electroluminescence device, light can be taken out also from the region where 
the any other device is formed. In other words, the luminescence area of the organic 
electroluminescence device will not be limited by other devices, thereby allowing a high 
luminous effh - ... lized. 

. - ' v v\ Mere, under the light reflection film 72, any other device is formed, 

the light reflection film 72 may be formed so as to be wider than the luminescence region 
where the anode electrode 76 and the cathode electrode 20 overlap each other. By thus 
forming the light reflection film 72 so as to be wider, it can be suppressed that the 
luminescence of the organic electroluminescence device affects the characteristics of other 
devices. 

The film thickness of the insulating layer 74 having light ttansmittance that is formed: 
between the anode electrode 76 and the light reflection film 72 is preferably set at a value of 1 
urn or more. This is because, if the Sim thickness of the insulating layer 74 is set at a value 
of less than I um, there is a possibility that a light reduction due to the effect of interference 
of light is caused in the insulating layer 74, and thus a sufficient luminous efficiency cannot 
be obtained. 

FIG 15 is a graph for the display apparatus according to the present embodiment and a 
display apparatus using an anode electrode made from a Cr film as shown in FIG 16 that 
depicts the results obtained b\ changing the current density of the current injected into the 
organic etec luminescence lays and measuring , ess to compare the characteristics 

of both the di . w-. m > mitu *s The abscissa in the graph as shown in FIG 15 represents the 
current density of the current injected into the organic electroluminescence layer, and the 
ordhiuie ihe 1 u;;css measured of the display apparatus. In addition, in the graph as 
shown in FIG 15, the plot as given with black dots indicates the result of measurement for the 

to the present embodiment while the plot as given w ith v h te 
dots indicates the result of measurement for the di^fey:ap^stfee';u^!^ : thfe- anode electrode 
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mads xom a Cr fi . 1 < . ,' 1 

In the display apparatus according to the present embodiment, anAl film with a film 
i r >' v\a. used as die 1 c das "2 > ,v ! ^crv.* \ i 

less of s is i\ i 74; a i To ha icki 

5 of 70 nro was used as the anode electrode 76. In addition, as the organic 

electroluminescence layer 1 8. thai in which a hole injection layer made from a 2-TNATA film 
with a film thickness of 140 am; a hole transportation layer made from an a-NPD film with a 
film thickness of 10 am; a luminescence layer made from an Alq 3 film with a film thickness 
of 30 to that is doped with a small amount of t(npa)py; an electron transportation layer made 
10 from an A!q 3 film with a film thickness of 20 nm; and an electron injection layer made from 
an LiF film, with a film thickness of 0.5 nm are sequentially laminated was used. In addition, 
as the cathode electrode 20, that in which an A! film with a film thickness of !. .5 am; an Ag 
film with a film thickness of 15 nm; and an ITO film with a film thickness of 35 nm are 
sequentially lamina led was used, 
15 The display apparatus as shown in FIG. 16 that was compared with, the display apparatus 
according to the present embodiment about the characteristic is a top emission type display 
apparatus which uses a Cr film as the anode electrode. As shown in the figure, on the 
insulating substrate 100 made from a glass substrate, an anode electrode 1 34 made from a Gr 
film is formed. On the anode electrode 134, an organic electroluminescence layer 104 Is 
20 i n mu t ^ e u i e o odtweci de 106 is formed, 

xce i 2 ins lg substrate { node ode 1 34 is direct!} i nd 

that a Cr film is used as the anode electrode 134. the materials and structures of the organic 
electroluminescence layer 104 and the cathode electrode 1 06 were the same as those of the 
organic electroluminescence layer and the cathode electrode in the display apparatus 
25 according to the present embodiment which was compared about the characteristic. 

As can be seen from the graph as shown in FIG 1 5, at the same current injection density, 
v > - \m .n - no . c according o the present embodiment gave a brightness approximately 
wsne ! -, eon- -w a. < -* a -v \ ' s e display apparatus which uses a Cr film as the anode 
lectrode H as show u FiG, 16 herefore scording 1 e lisplax .v- T is aeeorc u 
30 the present em I i s o rormed node, he rode 

o s transparent conducdve film hrough the insulating aver 7 i 
light transmi fiance, it can be said that the luminous efficiency can be effectively improved, as 
compared to that in the case where a Cr film is merely used as the anode electrode. 
In addition, as in tin n play appar m tec rdh g > th j : s< e n >o< i net 5 in the display 
30 
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tus accordh to the present embod ten ht er 18 is 

formed on the anode electrode 76 made from a transparent conductive film as in the 
conventional organic electroluminescence device. Therefore, as the organic 
electroluminescence layer 18. the organic electroluminescence layer of the same material and 
5 struc rse la>er in the comemiemi 

eh tumescent e t ed as it is to constitute a top emission type display 
apparatus having a high luminous efficiency, 

in addition, in the display apparatus according to the present embodiment, the insulating 
layer 74 intervenes between the anode electrode 76 made from a transparent conductive film 

10 and the light reilection film 72 made from ..an AI film, and the light reflection film 72 is 

covered by the insulating layer 74 such that any portion of the surface thereof is not left bared. 

^ ' c < s \rratus according to the first embodiment, corrosion of the light 

reflection film 72 made from an Al film due to the battery effect in patterning the 1TO film in 
the manufacturing step can be prevented. 

! 5 Further, between the light reflection film 72 made from an Al film and the anode electrode 
76 made from a transparent conductive film, the insulating layer 74 is formed. Therefore, 
unlike the case where the anode electrode in which the ITO film is directly formed on the Al 
film is used, whiskers which may cause a short-circuit between the electrodes will not he 
generated by heat, or the like, at the time of application of the driving voltage to the organic 

20 electroluminescence device. 

Next, the manufacturing method for the display apparatus according to the present 
embodiment will be described with reference to FIG 37A, FIG 17B ; and FIG. 17C; and FIG 
1 8 A, FIG. i8B,and.FIG ISC. 
Firstly, on the insulating substrate 10 made from a glass substrate, an Al film with a film 

25 thickness of for example, 1 50 nm is formed by, for example, the sputtering method. As 
re< mtt -\ ~ <; \ nl i rnp be \ ku L =. < UKeitoa 

prescribed geometry. Or, the AI film may be left over the entire surface of the insulating 
substrate 1 0 that becomes the display region where the pixels are arranged. Thus, on the 
insulating substrate lis, the light reflection film 72 made from an Al film is formed (see FIG 

30 I7A). 

Then, the light reflection film 72 is coated with, for example, an aery! photosensitive resin 
by; for example, the spin coating method. Them the applied photosensitive resin is exposed 
using a prescribed mask, followed by developing the exposed photosensitive resin with the 
use of a pi , „ oh urn. Thus, the msulafing ia>cr 74 made from a 
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photosensitive resin with a film thickness of, for example, 3.0 urn is formed by 

?B). Herein, the insulating lays formec s to cover th< 
light reflection film 72, so as not to leave any portion of the surface of the light reflection film 
72 bared. 

5 i the present ibodinn he i abating layer 74 is formed with a photosensitive resin, 
i a laving a surface with a 1 c J i a at <u 1 i 

the highly flat surface, the organic electroluminescence device can be termed. 

Then, on the insulating layer 74, an ITO film 78 with a film thickness of, for example, 70 
mn is formed by. for example, the sputtering method (see FIG I7C). 
10 Then, by photolithography ana etching, the ITO film 78 is patterned to a prescribed 

geometry ] bus, on the insulating layer 74, the anode electrode 76 made from the ITO film 
78 is formed (see FIG. 1 8A). While the ITO film 78 is patterned, the light reflection film 72 
made from an Al film is covered by the insulating layer 74, and the surface thereof will not be 
exposed. Therefore, corrosion of the light reflection film 72 due to the battery effect can be 
15 prevented. 

Then, on the insulating layer 74 on which the anode electrode 76 is formed, a 2-TNATA 
film with a film thickness of, for example, 140 nm; an a-NPD film with a film thickness of, 
for example, 10 nm; an Alq 3 film doped with, for example, a small amount oft(npa)py with a 
film, thickness of, for example, 30 nm; an Alq% film with a film thickness of, for example, 20 
20 nm; and an LiF film with a film thickness of, for example, 0.5 nm are sequentially formed by, 
for example, the vacuum deposition method through a vapor deposition mask which has 
apertures of a prescribed aize. 

Thus, on the anode electrode 76, the organic electroluminescence layer 1 8 having a hole 
injection layer made from a 2-TNATA film; a hole transportation layer made from an a-NP D 
25 film; a luminescence layer made from an AIq 3 film doped with tmpa)py: an electron 

transportation layer made from an Alq 3 film; and an electron injection layer made from an LiF 
film are formed (see FIG. 18B). 

Them on the organic electroluminescence layer 18, an Ai film with a film thickness of, for 
example, 1.5 nm: an Ag film with a film thickness of, for example, 15 nm; and an ITO film 
30 w i thickness of, fc example 55 nm are * 

vacuum deposition method and the sputte ngn tho< roug lask which ha ipertures of 
esc v. get % fonnaikin.of an A 
Thus, fee cathode electrode 20 made from the Al/Ag/ITO laminated film is formed (see FIG. 
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18C), 

shown in FIG. 14 \s manufactured. 
In this way, according to the present embodiment, in the di ;pla> a >paratus using the 
organic electroluminescence device, the light reflection film 72 having light reflectivity is 
5 fori ed under t e aode electi de 76 a n i ve film through the 

insulating layer 74 having light \ i _t and thus a top emission type display apparatus 
having a high luminous efficiency can he realized. 

In addition, the light reflection film 72 is covered by the insulating layer 74, and thus 
degradation of the device characteristics due to the corrosion, or fee like, of the light 
10 reflection film 72 can he suppressed. 

In addition, the organic electroluminescence layer 18 is formed on the anode electrode 76 
made from a transparent conductive film as in the corn* escenee 
device, and thus as the organic electroluminescence layer 18, the organic electroluminescence 
layer of the same material and structure-as those of the organic electroluminescence layer in 
15 ii v ->j pan uminescence device can he used as it is. 

Also in the display apparatus according to the present embodiment, by providing the region 
where the light reflection film 72 is formed and the region where the light reflection film. 72 is 
not formed, in the same pixel, in other words, by partially forming the light reflection film 72 
in the luminescence region where the anode electrode 76 and the cathode electrode 20 overlap 
20 each other, the top emission type region and the double-side emission type region may be 
provided in the same pixel, as in the display apparatus according to the third embodiment 

In addition, as in the display apparatus according to the fourth embodiment, smooth 
irregularities may be formed on the surface of the insulating substrate 10 for formation of the 
y J v i „ i w a " 7 - a rganic ele i >1 i ce device on 

25 the insulating substrate 1 u on which the - :><ui irregularities are formed. On on tire surface 
of the insul g lay er 7 s es s e formed for format! c <. 

ecu i escei evice is t g - e 74 \ \ i egularit 
formed. As in the display apparatus according to the fourth embodiment, the smooth 
regularities formed oi e surface of the insulating substrate H the sub i>„ 74 
30 increase ea of the anode electrode 76. the organic electroluminescencf aye 1 8, and the 
i de electi <\ e IQ as compared to that in the case where thc> are formed on the insulating 

1 i i-v 1 - i a J \ ' >m u \sY 

improve the luminous efficiency. 
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(Seventh embodiment) 

ay 3 "^~< ti s an - the , g method therefor according to a se\ ^ 

embodiment of the present invention will be; described with reference to FIG 19 to FIG 22B. 
PIG 19 is a sectional view illustrating the structure of the dispkn • > .a;^ according to the 
present embodiment, and FIG 20 A' to. FIG 22B are manufacturing step sectional views 

lustrating »ei dacturing method for the di sp s accorc ] 3 esei 

embodiment. For the same components as those of the display apparatus and the 
manufacturing method therefor according to the fifth and sixth embodiments as shown in FIG 
1.0 and FIG 12A to FIG 14; and FIG 1 7A to FIG 1 8C, respectively, the same signs are 
i'tovoev,. u - ,i ,o i \ ()t t „ ( or simplified. 

Tiie display apparatus according to the present embodiment is an active matrix type display 
apparatus which Is provided with the same organic electroluminescence device as thai in the 
display apparatus according to the sixth embodiment, and a thin film transistor as a switching 
device as in the display apparatus according to the fifth embodiment, and with this thin film 
transistor* controls the driving voltage to be applied to the organic electroluminescence device. 
Hereinbeiow, the structure of the display apparatus according to the present embodiment will 
be described with reference to FIG 1 9, FIG 1 9 shows the structure for one pixel, however, 
actually a plurality of pixels are arranged in the shape of a matrix. 

On an iro e n a g'ass substrate, as in the display apparatus 

according to the fifth embodiment, a thin film transistor which, through a buffer layer 46 
m VJ fro t a siiie< i »xidc i m has a gate electrode 52, and a source region 54 and a drain 
region 56 which are formed in a channel layer 48, and which controls the driving voltage to 
be applied to the organic electroluminescence device is formed. 

On the insulating substrate 10 on which the thin film transistor is formed, an interlay e.r 
insulating film 58 is formed. On the interlayer insulating film 58. a source electrode 62 
which is connected to the source region 54 through a contact hole 60, and a drain electrode 66 
which is eon; eeted to the dra n region 56 thro a contact hole 64 are formed, respectively 

On the Interlayer insulating film 58 on which the source electrode 62 and the drain 
electrode 66 are formed, an interlayer insulating film 80 is formed. 

On the interlayer insulating film SO, a light reflection film 72 made from an AI film having 
ight re ec i\ ir> is forme 1 in the light reflection film 72, an aperture nan 82 which exposes 
theregl r of the \u aver ! j 5 rat is abo\e the thin linn tra tsistor sformec 

The aperture part |2.\^.eb. : iS;foimed- ktfiie-Hgbt ifefieetson.film 72 need not always be that 
which exposes the region of the interlayer insulating film 80 where the thin Mm transistor is 
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formed, but may be that which exposes at least the region of the interlayer insulating film 80 
that is above the source electrode 62 Flie ligi eflectio wh i 

part 82 is formed may be formed for each pixel, being provided with a prescribed geometry, 
or may be formed tn er the entire surface of the display r egion in which the pixels are 
5 arranged. 

On the light reflection film 72 and the interiayei insula j ch is , > >osed fr< m 

the aperture part 82, an insulating layer 74 made from a photosensitive resin having light 

ns t s d. As e e ^ s 1 e ni ,oi » i s 

layer 74, an. acryl resin, for example, is used. The insulating layer 74 is formed so as to 
10 cover the light reflection film 72, so as not to leave any portion of the surface of the light 
reflection film 72 bared. 

In the insulating layer 74 and the interiayei- insulating film 80, a contact, hole 70 which 
reaches the source electrode 62 is formed. 

On the insulating layer 74 in which the contact hole 70 is formed, an anode electrode 76 
15 made from a transparent conductive film of ITO having light transmittance is formed in the 
region, including the contact hole 70, The anode electrode 76 is electrically connected to the 
source electrode 62 of the thin film transistor through the contact hole 70 which is formed in 
the insulating layer 74 and the interlayer insulating film 80. 

On the anode electrode 76, an organic electroluminescence layer 1 8 in which a hole 
20 ihjec e ole transportat c asportation 

saver, and an electron injection layer are sequentially laminated is formed. On the organic 
eleetrolutBinesceiice layer ! 8, a cathode electrode 20 in which an A! film formed with a thin 
film '■thickness and having light transmittance, an Ag film formed with a thin film thickness 
an i has m : ight ra omittance, a transparent conductive film made from an ITO film having 
25 lighi transmittance are sequentially laminated is formed. Thus, on the light reflection 'mm 
72. the organic k. device having the anode electrode 76, the organic 

electroluminescence layer 18, and the cathode electrode 20 is formed through the insulating 
layer 74. 

The display apparatus according to the present embodiment is of top emission type, in 
30 which the existence of the light reflection film 72 which is formed under the anode electrode 
76 made from a transparent conductive film through the insulating layer 74 having light 
transmittance a lows die light to be taken out from the cathode electrode 2r s de at the - c 
opposite to the insulating substrate 10. Therefore, the luminescence area will not be limited 
by the thin film transistor formed above the insulating substrate 10, thereby allowing a high 
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luminous efficiency to be realized. 

in addition, in the display apparatus according to the present embodiment, the aperture part 
82 which exposes at least the region of the interiayer insulating film 80 that is above the 
source ek rode 62 g 1m 7 1 e de electrode 7 ie 

5 from a transparent conductive film is directly electrically connected to the source electrode 62 

i gh ^ em duvnw . \ v i is 
difficult to secure die electrical connection to the anode electrode 76, holes can be injected 
from the light reflection film 72 which is electrically connected to the source electrode 62 of 
v i a j e ectroluminescence layer 18. In addition, the 

10 insulating layer 74 is formed so as to cover the light reflection film 72, and thus corrosion of 
the light reflection film 72 can be prevented. In addition, as the organic eleetroluminescenee 
layer 18, the organic electroluminescence layer of the same material and structure as those of 
the organic electroluminescence layer in the conventional organic ele :trolu : m e device 
cait be used as it is. 

15 In the case where the light reflection film 72 which is provided with a prescribed geometry 
is to be formed for each pixel, it is preferable that the light reflection film 72 is formed so as 
to be wider than the luminescence region where the anode electrode 76 and the cathode 
electrode 20 overlap each other. By thus forming the light reflection film 72 so as to be 
wider, it can he suppressed that the luminescence of the organic electroluminescence device 

20 afreets the characteristics of the thin film transistor. 

Next, the manufacturing method for the display apparatus according to the present 
embodiment will be described with reference to FIG. 2d A to FIG. 22B. 

First y, is is the nan i sc urii g method for the display apparatus according to the fifth 
embodiment as shown In FIG. 12Ato FIG. 12C, and FIG. 13A, on the insulating substrate 10. 

25 the components up to the thin film transistor, the source electrode 62 and the dram electrode 
66 are formed (see FIG. 20A). 

Then, bye tor example, the CVD method, on the interiayer insulating film 58 in which the 
source electrode 62 and drain electrode 66 are formed, the interiayer insulating film 80 made 
from a silicon oxide film with a film thickness ofr for example, 300 am is formed (see FIG. 

30 2 3 s \ the ite <n s is 8 an Inorganic insulating film such as a silicon 

nitride film as well as a silicon oxide film, or an insulating film made from a resin can be 
used. 

Then, on the interiayer insulating Sim 80, an Ai Mm 84 with a film thickness of, for 
example, 150 nm is formed by, for example, the sputtering method. 
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Then, by lithography, the AI film 84 is patterned to a prescribed geometry for formation of 
the aperture pari 82 which exposes at least the region of the interiayer insulating film 80 that 
is above the source electrode 62, It? the AI film 84. The Al film 84 may be patterned such 
that a prescribed geometry is provided for each pixel,, or may be left over the entire surface of 
the display region in which the pixels are arranged.. Thus, the light reflection film 72 made 
from the AI film 84 is formed (see FIG 2iA). FIG 21A shows the case where the aperture 
part 82 which exposes the region of the interiayer insulating film 80 thai is above the thin film 
transistor is formed in the light reflection film 72. 

Then, to the light reflection film 72 and the interiayer insulating film 80 which is exposed 
from the aperture part 82, a photosensitive resin is applied by, for example, the spin coating 
method for formation of a photosensitive resin layer 86 (see FIG 2 IB). 

After exposing the photosensitive. resin layer 86 with a prescribed mask, the photosensitive 
resin layer 86 which has been exposed is developed with a prescribed developing solution for 
formation of the aperture part 88 that exposes the region of the interiayer insulating film 80 
that is above the source electrode 62, in the photosensitive resin layer 86. Thus, by 
photolithography, the insulating layer 74 made from the photosensitive resin layer 86 having 
light transmittals in which the aperture part 88 has been formed is formed (see FIG 21C).. 
Herein, the insulating layer 74 is formed so as to cover the light reflection film 72, so as not to 
leave any portion of the surface of the light reflection film 72 bared. 

Then, by, for example, dry etching, an aperture part 90 which reaches the source electrode 
62 is formed in the interiayer insulating film 80, using the insulating layer 74 in which the 
aperture part 88 has been formed, as a mask. 

Thus, the contact hole 70 which is produced by connection between the aperture part 90 
which has been formed in the interiayer insulating film 80 and the aperture part 88 which has 
been formed in the insulating layer 74 is formed (see FIG 22A). For the contact hole 70, it 
1 1 1 - >n film 72; the si xe <>' tl e 

aperture part 88 of the insulating layer 74; the etching conditions, and the like, be previously 
set as appropriate in order to prevent the light reflection film 72 from being exposed. This is 
for the following reason: if the light reflection film 72 is exposed in the contact hole 70, the 
anode electrode 76 whk s subsequently formed is c ted wi ght ec film 72 

resulting in a parasitic capacitance being formed between both, which leads to degradation of 
the device characteristics, and thus such a parasitic capacitance should be avoided. 

in this way, in the manufacturing method for the display apparatus according to the present 
embodiment, the insulating layer 74 is formed with a photosensitive resin, and fee insulating 
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layer 74 is also used as a mask in etching the mte; layer insulating j llm SO, and thus the 
components up to the contact hole 70 can be formed with a smaller number of .manufacturing 
steps. As the msuiating layer 74, an , iransm Canes 

such as a silicon oxide film, or the like, can be used. In this case, in addition to the 
5 manufacturing step of forming the insulating layer 74 made from an inorganic insulating film, 
then i tg tepo ft j rests for use as an et i ion c th 

contact hole 70 in the insulating layer 74 and the interlayer insulating film 80, and the 
manufacturing step of removing the resist film are also required. Therefore, the number of 
manufacturing steps is increased, as compared to the case where the insulating layer 74 is 

.10 formed with a photosensitive resin. 

Then, on the insulating film 74 in which the contact hole 70 is formed, the anode electrode 
76 which is connected to the source electrode 62 through the contact hole 70, the organic 
electroluminescence layer 18, and the cathode electrode 20 are formed, as in the 
manufacturing method for the display apparatus according to the sixth embodiment (see FIG. 

15 22B). 

1 hus, the displs pparatus according to the present embodiment as shown in Mx 19 is 
manufactured. 

In this way, according to the present embodiment, in the display apparatus using the 
organic electroluminescence device, the light reflection fUro 72 having light reflectivity is 
20 formed under the anode electrode 76 made from a transparent conductive film through the 

nsuh i gup hue ig in tra sm a ee ai ill s a top emissiot type displa) apparatus 
having a high luminous efficiency can be realized, without undergoing any limitation by the 
1 i v i ler the organic electrolunth l 

In addition, the light reflection film 72 is covered by the insulating layer 74, and thus 
25 deg uii ,i v ievk cl i tei s co uetc t corros > c the like, < the ligl 
- ion film 72 ecu be suppressed. 

Further, the organic electroluminescence layer 18 is formed on the anode electrode 76 made 
from a transparent conductive film as in the conventional organic electroluminescence device, 
aid hus as he< st ice jyer 8 rganic electro h iko i is o 

30 the same material and structure as those of the organic electroluminescence layer in the 
. on ■. ■ m-va* o, .\ o , >. enee device can be used as it is. 

(Varnmt embodiment) 

e embo tents escribs m i varie 
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of modifications are possible- 

For example, in the embodiments as described above, the case where a glass substrate is 
used as the insulating substrate 10 has been described, however, the insulating substrate 10 is 
not limited to the glass substrate. For example, a resin film of polycarbonate, polyethylene 
5 terephth e like, m ised as the insulatii r Byusi e r a^ 

^ v a 1\ 1 e u Si - o -a^ oe lenived In 

addition, in the case where only the top emission type display apparatus is to be configured, 
the insulating substrate 10 need not always be that which has light transmittance, as the glass 
- * v , ke Howe\ er, as in the display apparatus according to the third 
10 embodiment, in the ease where a top emission part 40 and a double-side emission part 44 are 
to be provided on the same substrate, it is required that a substrate ha\ i g it ht - ansmitiam e 
be used as the insulating substrate 10. 

In addition, in the embodiments as described above, the ease where an intervening film 30 
is formed on the peripheral edge portion of the light reflection film 12 has been described, 
15 however, the intervening film 30 need not always be formed on the peripheral edge portion of 
the light reflection film 12, but it may be partially formed on a prescribed region of the light 
reflection film 12. 

In addition, in the embodiments as described above, the case where an AI film is used as 

t - i - 12 and 72 for reflecting the light generated in the luminescence layer 

20 in the t . t troluminescence layer 18 to the cathode electrode 20 side has been 

described, however, the light reflection films 12 and 72 is not limited to the AI film. As the 
light . ceW ifi n j 12 t d 72, a conductive film having light reflectivity, made from, for 
example, Ag, Nd (neodymium), Si (silicon), Ti, W (tungsten), Cu (copper), Nb (niobium), Ta 
(tantalum), C (carbon), or an alloy including at least any one of these as a main component,. as 

25 well as Al or an alloy including A! as a main component, can be used. 

1 il " v e -> > c c c i ^ i vis 

the intervening film 30 for improving the electrical connection between the light reflection 
film 1 2 made from an Al film and the transparent conductive film 1 4 made from an. ITO film 
to secure the continuity between both has been described, but the intervening film 30 is not 

30 limited to the Mo film, As the intervening film. 30, a conductive film made from a 

high-meting point metal, such as W, Ta, 11, Cr, or an alloy including at least any one of these 
as a main component, as well as Mo or an alloy including Mo as a main component, can be 
used. 

In addition, in the embodiments as described above, the case where an ITO film is used as 
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the transparent conductive film 14 which is formed on the light reflection film 12 or the anode 
electrode 76. have been described, however, the transparent conductive film 14 and the anode 
electrode 76 are not limited to the FIX) film. As the transparent conductive film 14, a 
t i ng light trmismittance, such as an 120 diurn ox doped vvitl 
5 film, a ZnO (zinc oxide) .turn, or the like, as well as the ITO film, can be used. 

In < Ikioa, n the embed s asde cribed above the ease where, as the organic 
electroluminescence layer 18, th which a Ik njecti de >i - 4AlA,lsm, 

a hole transportation layer made from an a-NPD film; a luminescence layer made from an 
Aiq 5 film doped with t(npa)py; an electron transportation layer made from an AIq 3 film; and 

10 an electron injection layer made from an LiF film are sequentially laminated is used has been 
described, however, the structure and material for the organic electroluminescence layer 1 8 is 
not limited to this. As the structure of t ink * t se.lS.thc 

single-layer structure having only the luminescence layer; the 2-layer structure having a hole 
iransportaiis -n lay r and a luminescence layer, or a luminescence layer and an electron 

IS transportation layer; and the 3-layer structure having a hole transportation layer s a 

luminescence layer, and an electron transportation layer can be applied. In addition, as the 
material for the hole injection layer, the hole transportation layer, the luminescence layer, the 
electron transportation layer, and the electron injection layer constituting the organic 
electroluminescence layer 18, any organic electroluminescence material can be used. 

20 In addition, in the embodiments as described above, the ease where, as the cathode 
electrode i i < Ian tted j or an Al// ( laminated film is used has been 
described, however, the cathode electrode 20 is not limited to the Ai/TTO laminated film or the 
Al/Ag/iTO laminated film. As the cathode electrode 20, a conductive film having light 
ransmlt see, sue s an 0 single m m il ) I aZi ) film as \l s ig!e il u anAg 

25 smgle s. o v e - ;\v .i'-oi as the Al/iTO laminated film or the 

\„ , v ^ j e m v 1 e 1 \ i f tj I o *» eLxe 

is to be used as the cathode electrode 20, it is required that the film be formed so as to be thin 
in order to pi - de light transmittanc 

^ n ^w red oo v t x e ->v 1 vX, s tb i -hi 

30 th de from a ] lotosensitive resit s use* las been desc L however t is 
la) er 74 is not lorn ed to t ive resin pro\ sued that it has light 

littance As the insulating layer "4, an in< ' ' ng light 

transmittance, such as a silicon oxide film, a silicon nitride film, a silicon nitride-oxide film, 
or the like, can be used as well as thai made mom a. photosensitive resin, in addition, the 
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insulating layer 74 need not be colorfess, provided &at it has light transmittance. and as the 
insulating layer 74, that made from a colored resin, such as poiyiroide, or the like, can be 
used. 

In addition, in die embodiments as described above, the ease where, as the thin film 
5 tor. tl im s been described, h ever as the thin fi a sisto 

a bottom gate type one may be used. In addition, the case where, as the channel layer 48, a 
polysilicon Ihn s se<. s ; set J -a \e\ei a the d aire e^ei 48 an amot 
silicon .film may be used. 

in addition, in the embodiments as described above, the case where, as the switching device. 
10 a thin him transistor is used has been described, however, other types of switching device 
may be used. For example, a switching device of MM etabu atbu ilro-metal) 
O'ul'.jjc ! a j t s ,\ , v.o. \-hch is t wo-terminal device, may be used. 

Industrial Applicability 

15 The organic electroluminescence device and the manufacturing method therefor as well as 
the display apparatus according to the present invention realize an organic 
e»a t ol „ e vs. device excellent in luminous efficiency and the manufacturing method 
•therefor as well as a display apparatus using such an organic electroluminescence' device; 
Therefore, the present invention is useful for application to a display apparatus which is 

20 exeellen ndisp r cl cteristics and s low in power consumption. 
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WHAT IS CLAIMED IS: 

1 . {Original) An organic electroluminescence device, comprising: 

an anode electrode comprising a first conductive film which is formed on a substrate 

and has light reflectivity, find a second conductive film which is formed on the first 

t ^* "r- n and has light transmittance; 

an organic electroluminescence layer which is formed on the anode electrode: and 
a cathode electrode which is formed on the orgo "K, e w ' o vw„ ^ . \ e ad . ^ 
light transmittance. 

% (Original) An organic electroluminescence device, comprising: 

m anode electrode comprising a first conductive film which is formed on a substrate 
and has light reflectivity, a second conductive film which is fomied on the first conductive 
film and has light transmittance,- and a third conductive film which is partially formed 
between the first conduct ^ nd is eleetrk v.mnectvd 

to each of the first conductive film and the second conductive film; 

' v 's. n layer which is formed on the anode electrode; and 

a cathode electrode which is formed on the organic electroluminescence layer and has 
light transmittance, 

3. (Original) The organic electroluminescence device of claim 2, wherein the 
third conductive film is formed on a peripheral edge portion of the first conductive film. 

4. ( Previously Presented) The organic electroiummescehce device of claim 2, 
wherein the second conductive film is formed so as to cover the first conductive film. 
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5. (Previously Presented) The on i scence device ol c ; im 
wherein the third conductive film comprises a high-melting point metal 

6. (Original) Ike. -organic •electroluminescence device of claim 5, wherein the 
third conductive film comprises Mo, W, la. Ti, Cr, or an alloy comprising at least any one of 
these as a main component, 

7. {Original) An organic electroluminescence device, comprising: 

a first conductive film winch is formed on a substrate and has light reflectivity; 
an mvmww layer which is formed on the first conductive film and has light 
trassnutiance; 

an anode electrode which is formed on the insulating layer and comprises a second 
conductive film 1ms log jg 

^ \ s < e, c-nd 

a cathode electrode which is formed on the organic electroluminescence layer and has 
light transmittanee. 

8. (Original) The organic electroluminescence device of claim 7, wherein the 
ins ig layer h oravd so s to cover the first conductive film. 

9. (Previous!) Presc e org < » scene device of claim 7, 
vhere is. ictive film is f( let as e rider th l le < 

where the anode electrode and the cathode electrode overlap each other. 
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10, (Previously Presented) The organic electroluminescence device of claim ?, 
wherein the insulating layer has a film thickness of 1 jim or more. 



11, (Previously Presented) The organic electroluminescence device of claim 7, 
5 wherein the insulating layer has light transmittance of 50% or higher, 

12, (Previously Presented) The organic electroluminescence de\iee of churn f 
wherein the first conductive film is partially formed in a luminescence region where the anode 
electrode and the cathode electrode overlap each other. 

10 

13, (Previously Presented) The organic electroluminescence device of claim P 
wherein irregularities are formed on a surface of the substrate or the insulating layer. 

14, (Previously Presented) The organic electroluminescence device of claim 1, 
IS wherein the first conductive film comprises Ai, Ag, Nd, Si, Ti, W, Cu, Nb, Ta, C, or an alloy 

comprising at least any one of these as a main component. 

15, (Previously Presented) The organic electroluminescence device of claim 1, 
wherein the second conductive film comprises ITO, IZO, or ZnQ. 

20 

16, (Previously Presented) A display apparatus, comprising the organic 
electroluminescence device of claim 1 in the pixel region. 



44 



Markcd-Up Version of Application No. 10/594,603 

17, " \\ Daratus of clain urther c >n prising a sv c 3 

de\ ice w > led to the 

organic electroluminescence device. 

5 18. (Previously Presented) A manufacturing method for an organic 

electroluminescence device, comprising steps of: 

forming, on a substrate, an anode electrode which comprises a first conductive film 
having light reflectivity, and a second conductive film which is formed on the first conductive 
film Si 3 co% ie first conductive m are has light txansmivtance; 
10 forming an organic electroluminescence layer on the anode electrode: and 

forming a cathode electrode having light traasmittance on the organic 
electroluminescence layer. 

19, (Original) Use manufacturing method for an organic electro luminescence 
15 device of claim 18, wherein, at the step of forming the anode electrode, a third conductive 
film which is electrically connected to each of the first conductive film and the second 
conductive film is partially formed on the first conductive film before the second conductive 
film is formed. 

20 I Original) lie anufuctur g reiho ei orga eleeu * » ce 

device of clam- 19, wherein the step of forming the anode electrode comprises; 
a step of forming the third conduem film o is vn c ctive film 

i s 00 fi torn - i i 

film thickness of the resist film; 
25 a step of etching the third conductive film and the first conductive film, using the 
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resist film of which the film thickness has been varied* as a mask* 

a step of removing a portion of the resist film thai is thinner in film thickness to form 
an aperture pan in the resist thro; and 

a step of etching the third conductive film which is exposed at the bottom in the 
5 i 5 the resist film i aperture e i c s i is 

~ )n\ \ rt! 'uctwe film on the first conductive film. 

21. (Original) The manufacturing method for an orgamc electroluminescence 
device of claim 20, wherein, at the step of partially varying the film thickness of the resist 

10 fib xposut i f the resist film i pat i change y tl film tl ckness of 

the resist film. 

22. (Previously Presented) The manufacturing method for an orgamc 
electroluminescence device of claim 19, wherein, at the step of partially forming the third 

15 conductive film, the third conductive film is formed on a peripheral edge portion of the first 
conductive film. 

23. (Original) A manufacturing method for a display apparatus, comprising steps of; 
forming a switching device on a substrate; 

20 mnug firs: insulating i>u c (he subs ne ) vbich the v\ itching levice is 

formed; 

i iirst conductive film h tg lig e u «, i re si ttlng 
forming, on the first insulating layer on which the first conductive film is formed, a 
second insulating layer which has a first aperture part above an electrode of the switching 
25 device and comprises a photosensitive resin having light transmittance; 
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etching the first nsu . ig the second insulating ; ; k to form a 

second aperture part which reaches the electrode of the switching device; 

forming, on the second insulating layer, an anode electrode which is electrically 
connected to the electrode of the switching device through the first aperture part and the 
5 econd aperture and comprises a sec < ia < 1 e ght transn ice 

forming an organic electroluminescence layer on the anode electrode; and 

forming a cathode electrode having light iransmittance on the organic 
el ectroluminescence layer. 
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ABSTRACT 

An o mit e~cence de\ ce , 2 whic 

on 5 1 s aiings ?st t< 10 an in lee ctrode . sat nsparent c< c u ive film 

5 I- 1 i i ■ e Ilg e flection film 12 so as to t ei le * lectio i n 2 

, i < ' b ^ > t c cle electrode 16 and a 

- i kv wt In and has 
light transmittance. Thereby, a high luminous efficiency can be realized without involving 
degradation of the Je\ ice characteristics. 
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